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[57] Abstract: 

PROBLEM TO BE SOLVED: To inexpensively obtain t-tryptophan in a high efficiency. 
SOLUTION: The objective L-tryptophan is successively generated in a reacting 
solution with keeping pH of the reacting solution at 9-10 and controlling a 
concentration of generated L- serine in the reacting solution to <50mM in 
generating L-tryptophan from glycine, formaldehyde and indole in the co- presence 
of a microorganism fungus containing serine hydroxymethyl transferase or its 
treated substance and a microorganism fungus containing tryptophan synthase or 
tryptophanase or its treated substance. 
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*&L«>, KIS*J:9 L- h y 7" h7x 
[IS^2] St£f£*0>pH£9~l OfcfBSU & 

tt*« i Kif a*© urn* 

[00 0 1] 

>/y vy&itftf/i'AT/Vx't: K«rJflv\ hy7"h77 
■tf<o##T»*RlBSrfTt^ L - h y ^ h 7 x 
[0 0 0 21 

■tfw#*ETtc-r > k— l — fe y ^Bfis-frrfr* 

bJxT^6 (^¥5-7 9 3 1 1, 1 o 

L-- fey >«^©lR»«:*5*SSfe**IIW* 

if^fflt^UWt^r^rt K3ft»&L— fey v 

U»iB+S*«fe*s«***tX^S (4WBBS 6 2 - 5 0 2 
934). 

[00 0 3] L*>L/£*3 6±IB0£&-Ctt, £££28: 

*n*^)-C*LTX*ft«C*fiJ4*fei:ttm^||V\ 
[0 0 0 4] 

h y 7* h ^ r ^»5t«fe-er4x»««c*pij**«fetti&3B * 

-C»»Wd»oft«« L-hy7h7x ^<OK3B*«feSr* 

[0 0 0 5] 

©tea* thy7'h77>'^^ — torn h y y b y x 



- hy:/h7xv£i!i^K&^&< L- HJ:/b7x 

[00 0 6] -f*fc>t>. *5BWtt-ty Kn^f 
h 7 >^ 7* 7— ^«r^#i-6«^«1i#Xtt't©a 

a* i h y ^ h 7 r > — t?xtt h y ^ h 7 r -7— 

^y JtvwAT/wrfc KS^^K-^bL- h 

[0 0 0 7] £ blc, **W«r»lBJcRIM-5. 

LTtt-rvK-vufcL-iry y*»5>L- h y 7*h7 

sits i^yt7'=yK- 

1 2 (ATCC 2 7 3 2 5) . V fc'T • =* ! J K 
-12 YK2 0 04 (FERMBP- 1 7 3 2) , x 

»>iytr «="y K-12 YK2009 (ferm 

BP-3 2 4 4) , /<f/^-Xyf y^ (Henner, D. 
J. etal. (1984) Gene, vol. 34, 169—177) TVfcV* 
^7 y !7^ • 7^ h77-> V* A (Matsui etal. (198 
6) Agric. Biol. Chem.,Vol. 51, 823—828) , Irvl^ 
*y ' ?-y A A (Kawasaki, H. st al. (1987) J. B 
iol. Chera. , Vol. 267, 10678—10683) , ^fyW* • X 
770^7^7^ IF01 37 37, 71/^^ 
■X y £A • 77/^M J ~ 2 3 3 (FERM BP-1 

.4-9-7-) — m*m\f bins* ~#*L<wu aiv^y tr 

K-12 YK2 00 9 (FERM BP-3 

2 4 4) *$»(ffetl6 8 

[ooo8]*fc, h yyb77t- tf&£*ri-**£ 
&£LTte. ^yK^tL-tyyd^L-hy^h 

7 x b 5 5li*«:*r5«4»-e*>ixtfWcR 

^^ti5t>WT*f±/«f< , WiLtf, aiV* y t7'3UK 
-12 (ATCC2 7 3 2 5) , xViytT-ay 
ATCC2 5 0 1 9, xi/a Ut7-3!) IF033 
01, xv'xDtT'^y K-12 YK3 00 2 

(FERM BP - 1 7 3 3) , aiVic y t T • = 'J 
K-12 YK3003 (FERM BP-173 
4) , xi/ x yt7^y K-12 YK3005 

(FERM BP-1 7 3 6) „ i/yf^<^7!l^ 
• -9-— ^7^ 7 A (Suzuki, S. etal. (1988) J. Gen. 

Microbial. 134, 23S3) #$L<H, 
x^ x ye7-3ij K-12 YK3005 (FER 

M BP- 1 7 3 6) d*«ff&tl$. 
[0009] Sfelw, tyyt Ko^r^f;i/F7^ 

*V*ytT'=?y K-12 (ATCC 2 7 3 2 
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5) , x^xU tr - 3iJ MT- 1 0 3 5 0 (FE 
RM P - 7 4 3 7, FERM BP-79 3) , ^> 
i'Jt7'3i) MT- 1 0 3 5 1 (FERM P-7 

4 3 8. FERM BP-7 9 4) . 

A • a^7A (Hyphomicrobium methyl oborum) GM 

2 (#W6- 1 8 1 7 7 6) ^ntf^A • 

5 P (Hyphomicrobium SP) (FERM-P 2 2 36) , 

=i y^stpTV $ J* - ?}) W v-MCorynebacteri 
um glycinophilum) ATCC2 134 1, zi 
y-y (Corynebacterium glycino 

philum) AJ34 14 (FERM P- 1 6 8 7) , 
^y^/^fU £ <k • #V iS/74 yJ* (Corynebacteri 
um glycinophilum) A J 1 2 4 0 1 (FERM P- 

1 1 6 0 6) , ■7\s\f^2 ; T y 9 J* * 7 7-^.MBreviba 
cterium flavum) MJ -2 3 3 (FERM BP-1 
4 9 7) «*5#»f-b*t5o #£L<I*, yi/WT'J 
^-ts • 7 7/^ i\ (Brevi bacterium flavum) MJ — 2 3 

3 (FERM BP— 1 497) &mf £>Jx£o 

— tf^-K-rsififc^Sr^-v^y tr-^y k-i 

2 (ATCC 2 7 3 2 5) , ^l/f/^T ?A • 7y 
s<J*M J-2 3 3 (FERM B P - 1 4 9 7 ) , 
/is* • -tr^W* (Chang, S. and Cohen, S. N. Molec. 
Gen. Genet., 168, 111 (1979)) ^Ol£#lCJ|a&;tfc|&£ 
4JWfc, »aB(-ffiffl"C#* 2-4 2 9 9 4, « 
§J!¥6 - 1 8 1 7 7 6^5) 0 

[0010] ty>t Ko^fyVh7^7x7- 

tT5rfc*s-C*S. K*«fcUTtt, Wxtf^/u:*- 
SSfT^^^A, £{fcT>*r~?i>K mwtT>*-t?j* 

[ooii] i§m«#. 

5Zb&V%Z> 0 JWt&fflDpHttS-l 0, $f*L< 

-10% (w/v) , J£tC#£L< 112-5% (w/ 
v) fife*, *fc..**JWWttii*«&5«Fl«'-tt5 HBB 

[0 0 12] *»W©*«fett, ±ie<75$o<^*Lr#yt 



[0 0 13] d»< LT»bJxS, ty^t Ka*^f 

£L<f*0. 5-2mMT*fc-6o 
[0 0 14] ^y^y©SlK»+Oil*lt, #lciWBtt 
ftV^ #$L<JS, lmmol-10raolTfc2>. 

tf\ #*U<tt, lmmo 1 — 1 Omo 1 "Cfc^o L — 

■t y ^wtsfittf 1 ©^ y ->y*5 iof^Ar/^ t k** 
titzti. &L&m*oL— fey «M a <wy*»' 

p^rtit*fc5o *»< Ltfcfcs ft* l — "t y ^^>sfl?» 

^<D«Sli> 2 0mM— 5 0mM, &£L<l*30mM 
-5 0mM. Sl6*«Ctt. *RT?*>a>f VK- 

/K ^-y-'». -*5 i-tf.- *^A7/I#t-K^teC— L - 

hy^h7r>«>ib***««>6fcftJctry k^ij— 

y^ (PLP) , rh7t Kni* (THF) , 

xt* mt-r h y *A*>$v*tt«fc# y ^^^^/u^u^ 

[0 0 15] *KEtUXtt, — *dS^^6Jx, 

ffi&Kiciscr h y h^x- 1 o o (TKy^^^-^v 
*l) > 7>r-v2o (jKy^^at^-u^y/utr^^ 
&ma'r2>z.thvzz> 0 ras«*«)pHHt, 9-10 

[0 0 1 6] s^ias«i 0-5 5^, ^$L<tt:, 1 

y ^ h 7 j* v*K»*icaMs * < is^jti- 6 ^ t t>-c 
[0017] »6ixfcL - hy^h7r>©#«-«ai 
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[0 0 18] 

«iiiJ:9*e>tcA*ttlcKW1'5, L*»U£*sfe, TIE 

[0 0 19] HJfefcll ir y Vt Kn*^^h7> 

* y * 7 — t?*J*tf h y ^ h ^ r t\z. X 6 L 

(1) ^i/lf/^fy!>A'77/UMJ-2 3 36* 
-fe'J Kp^t'>/^ h7^7x7- fefiSfc^Sr^tp 

(A) ^uev^^y ?a • - 2 3 3© 

iDNAoiai 

^U^f !l £A • 7 7^UMJ - 2 3 3 (FERM BP-1 
497)$:, ^*»*T?*>5A#i : K*2 g, 

(NH 4 ) 2 S0 4 7 g, K 2 HP0 4 0. 5 g, K 
H 2 P0 4 0. 5g. MgS0 4 0. 5 g, FeSO 
4 ■ 7H 2 O 6mg, MnS0 4 '4-6H z O 6 

mg, &s^**2. 5 g . #ifs /&5 gs tr^-^v 

2 00jig, Ilffr^2 00/ig, ^V3-^2 0 

[0 0 2 0] #£>jxfc1S#&y '/f-At 1 Omg/ml O 
■*"C*#i--5*» [*flf£ : 1 0 mM NaC 1 , 2 0 
m M h *g#r*£-(-P- H-8 0k-l-mM- -E-DTA- 

• 2Na] 1 5m 1 i-®S3Lfc 0 M^arf- 
-fefKSr 1 0 0 Mg/nl^ftlWi*^**^, ^£3 7^ 

y ^Afc*»«**S0. 5 ilCjRbPU 5 0 

12t;-C2 05>ffl, 5, 0 0 0Xg(DiS^(eiCttU, 

/wJB©WHc#fii-5DNA€r^7^l»"eil«>Jfc!), Cix 

Af*, «tt lOmM h V Xffl&WL (pH7. 

5) , ImM E DT A • 2 N a ] 5ml ^MtLX 4t 

[0021] (B) -ty^t Ko^r^^^h^V^^ 

±is (a) jg-csroufcyuex^y £^ ■ 77^ 

OjfeMDNA2 5Mg^ Wg&&EcoRl 5 0 
unitt3 7^1? 1 PSffl&S^itrTgjfcf U Sfe6#D 
NACOE c o R I fWWtoMBHLfc. w<0##«gi£ 



iC. 7^7^? KpUC 1 1 8 (£fi&Cl) 1 a zzmm. 
m%E coRIi:3 7^-C 1 WmRfcSHtrTfcfciMB* 

u 5 0 mM h y 

(pH7. 6), lOmM'W^Wh- 
ImM ATP. lOmM MgCl 2 * *Jj:tf . 
T4DNAj)^-f 1 unit £4S * 5 
flUU 1 6nC"Cl 5«fHIRJSS*"C, DNA»*P*«t»* 

[0 0 2 2] #6tifc»tt«rfflV^#«fe [M. Mandeh 
A. Higa ; J. Mol. Biol. , 53, 159 (1970) #18] tC^ 

AT2 457 (glyA) [ffMflmH&m^ffl 1 - 1 1 

: ME 53 6 2^ Ltflf otitis 19 , 

ftT^^y^SrSO/ig/mlfftra*** MA; K 2 
HP0 4 7 g , KH 2 P0 4 2g, (NH 4 ) 2 S 
0 4 1 g, Mg S0 4 • 7H 2 O 0. lg, 20v a 
-*2g, 43j:ue*^i 6 g*:JR«*tc»WUTl y y 

JftWMSU rn£3 7t:-e7ttWI»*Lfc. 

0#ffi8 f 00 ox g©a-fr&»ca>ttT*M* 

^rtHlitXUfco IaIiRLfcB«:*»br^* y-SDSft [T. 
Maniatis, E. F. Fritsch, J. Sambrook, Molecular 
cloning, p. 90-91 (1982) <C* 0:77X5 KSrtt 
Blfc. ^7*7^^; K&ffillSlHREc oRItWU 

6, KpUC 1 1 8<DE coR I «ffitc*# * 

[0 0 2 3] JiSe^*££iKj3. 8 k bcD?fADNA8r 

mH 1 £MIUtXSina I tttellt - O^fe^ 

^^^^ Kpuci 1 9 (£s»fi) zmmmm 

BamHI t^JiSII^Sma I hXtm\,X'&1t#1&9fa 

pH7. 6-C lOmM'^t^Kh 
— /K ImM ATP, lOmM MgCl a O#ft 
T, T4DNAy^—tfJCj:!JDNA4WIMfe«:tt^$* 

[0 0 2 4] »e>*b*:tt'&DNA»««rflV^T««felca 

3 y AT 2 4 5 7 &fl2W4E&U ^f>nfc^S<Eft*$r 
r>^->y >Sr5 0 iig/ml£tfMe98WftlCttttL 

fco awu»ift±fc4*tfc«»«:, rvtr^y>*r*j» 

i»i^5g, y ^A5 g*5i:V3i^l 6 g 

8 , 0 0 0 x g «>5SiL>»»c-CM#«rlHMR Ufc 0 . 
[0 0 2 5] ©JCE Ufc«#36»fetJBB©T^* U-SDS 



BamHltSmai fc"e«*rU ZVtyWttiiK&TJf 
u LtztZZ, 7°7X% KpUC 
1 19©BamHI-Sraa lWai:^#^2. Ik 

U^pUClH-MJglyA A* Ufco 
[0 0 2 6] (C) ^y->^^Ml^^(Di 

±1E (B) Lfc^7* 5 K*«&J§v*T«nB*' 

yi/^**tt*»aac*«3iV3iy tr^yAT24 

5.7Sr*WE»Lfctr%, ttl 0 5 HUB/* g DN A 

0, ±S (B) «"C«»Lfc^7^5 KpUC 1 1 9 — 
MJglyA^^^2. 1 k b^BamHI-Sra 
a I DNA»fWr±^-fe»J Vfc KP^fA'h?^ 

7x7- «e^d*^*H« r i WWRSfifco 

[0027] (D)-feD>t Ko^f/I^h7^7 
±CXttttl£> (C) *-et!)yt Kp*So*?vH*7 
2. Ik b©DNAWJ^D«UM^&Tffi©«f£fcJ: 9 

[00 2 8] 7c££jf$2. lkbODNAUffrlWH 
M 1 «r*»iHRS a u 3 A I «rf^T3 7 < C'Cl-'5# 
M«! ! 31UTDNA»fM'«r»»5W»Lfc. *d-^ 
y^^- P UC118 (SHSH) ^MRffiRB a 
mHItMtt Wbtlfc^^-DNAW^tB^ 
^SfDNAi^t^U C^j^Kfc*;ft«l*»* 
»&a*5 0mMhy*8flff£ (pH7. 6), lOmM 
^*7l/-f h- /K ImM ATP, lOmM Mg 
Cl 2 , #J;tfT4DNAy tfl un i t ttiZ 

[0 0 2 9] ±E£l3*i;:*£*j|&2. 1 k bcODNA 
WMi** 1 4 /i I «rfHllSH*T a q I 50-unitt 

^p-^^^puc 1 1 &&mvmm Ac c i 

-«WfUt«, rn«r±!Bi:W«(CUT»4>5M»DNA 

[0030] tibnfcy?^^; k«**jjk\ *k [j. 

Mbl. Biol.. 53, 159<1970)#flB] IC <£ *? a: ]) t 
T • a U JM1 0 9* (£«£«). «r*K(E»t, TV 

t^y ^50/1 g^tri»ia«)L#«icttttufc. ±te 

* ^ KDNA^ffl^t, ^^-pUCl 1 8f£ffAd 
Jxfc»5>4MPDNAKfrOtta^t^*4?-^^ ^ 
3f"*f" K5¥$?& [dideoxy chain termination method. S 



anger. F. et al. , Proc. Natl. Acad. Sci. USA, 7 
4, 5463(1977) KJ: OftjeLfc. 

[00 3 1 ] **«JlCtt, ±SW«» J: 9 »m \s1t?7 
X% KDNA£^-*^« ac;U^H±SI*^ !J * h80 

O^e^a^- • ^-T^n . ^^^X-v'g V(CAT 
ALYST 800 Moleculer Biology Labostation ; Prkin-El 

V . tt«3 7 3 A DNA'>-^xyf-|:«t 

9 3-*co:/7*5 KO#ADNABf^*«>4KE^|«rftJfe 

b (INHERIT) *rfflV^TtTV\ **Stt2. lkbCODN 

AK>i-(o^s«e^j*:*sLfc. zv>&mzm&m?m 
o>e#i»» : 1 i^-r 0 

[0 0 3 2] *^LfctSSK^iJ«(CH:*-^vy— 
y^7l/-A(OlfWj()^ N Rjai©xvxyt7' 

^Hf/^f9 77^AMJ-2 3 3©g 1 yA 

se^ (*»t5 56^i 8 5 7) x*>&zk&wm 

[0033] (E)iryvt Kn^>^f/Uh7X^7 

±12 (B) *-CHSLfc:/7*5 KpUC 1 1 9 — M J 
g 1 yA&. (HnHIKBamH I irSma I tffliU 
■tO«IKWf>i-Srritfo-^«ftflc»fc«bfc«, ft 2. 
1 k b<DDNA8r>T-£Gene Clean II (7taV 
S) «rJfll^CJ*ffiLfc. WMifcDN AW*.** DN A 
Blunting Kit *Jfl^T¥» 
5fe«<fc«HILfc«. ffilfiMKSma I TSWfrLfcJiS^ 
— pKK22.3-3 (77/^^78) £ T 4 DN 
Ay #~l?ICj;?>»&**fc. »b*ifctt*DNAJB* 

SrJHv^ctf «fcic«o rxvx !)t7'pyjMio9tt 

[0 0 3 4] ±IBttP«lcfeWLfcH*«:#«fe*ca^«# 
#*U »e>ftfc#**J:9:/7*5 KDNAfcttffl 
U &zf7X* K&ftjKBN&BamHI&^tfPs t I 

tUtC^, 7*7*^ KpKK2 2 3-3(Djfa4. 6 
k b<D^*-*lC, JB2. 1 b p£)8lr£DNA#f>T* 
j&s, tyyt Ka*s/>f^h7y^7*7-tf«**- 
^!)-7>f^7k-A^pKK2 23-3(Dtac 
^n*-^-i:|B|C*rtlt«*J:5lcjfA5Jirv^w 

fciWtBSilfc. ^r-C, *7'7^U^pKK2 2 3 
-3-MJ g 1 yAir#*Lfc 0 ^bixfc^^^^ Kp 
KK2 23-3-MJgly A»«t, gil^oti 

->3iy tr • ^ y K-12^ (atcc 2 7325) 

***U #e>tifc#**<fc.0^ , 7^$ KDNA«r»ttJ 
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U &77*^ KSr*l«W*BamH \&&X*V s t I 
kX$)Wi\,1Z, %(D1£^ XMK&VWktZs pKK22 
3-3-MJgl yA€r4*+5^t* s *»Stlfc e * 
w"C, *«*Sr3i">*y tT • =i y K-12 SHI 
0 0 l«fc**Lfc. 

[0035] (2) t!)>fc Kn^fi^fvl' h7V*7 

MTPt&ife ;K 2 HP0 4 7 g, KH 2 P0 4 

2g, (NH 4 ) 2 S0 4 lg,MgS0 4 -7H 
2 0 0. 1 g, rf^^lSl 5Gmg, 

* lg, h'jy^ Ig, — * 1. Og, 
^®7K 1 L. pH7. 2] 50ml^5 00ml^H 

3:7=?*3 4;Mc:£&u 1 2 ott i s#mmm$m 

lfct)0|:xi/i!JtT-3!J K-12 SHI 00 

3 7ti:ri aii£ 5«f*«, IWfcL 

r»iaiUfcMTP#jftl. 0 L£#£L*:5 L^Hfc:? 
7^3 15^:^, lOmlW^KgSU 3 7t:^ 

*M6+tc>f V K— A'T ? y 1 0 0 m g £8sflD t^ 0 

[0 0 3 6] (3) h y ^h77^>^- tf&^rr 

MTPM ; K 2 HP0 4 7 g, KH 2 P0 4 

2g, (NH 4 ) 2 S0 4 lg,MgS0 4 -7H 
2 O 0. 1 g, Tt^^MI 5 0mg, Sfiiidr 

* I & . hV7Y> 1 g, — * 1. 0 g, 
3S@*K 1L. pH7. 2] 50ml^50 0ml^£ 
A77^=4*{c5>ttU 12 0t-C15MSKiM 
LfctOilxi/jytr^JJ K-12 YK2 0 0 
9 (FERM BP- 3 2 4 4) fcifctelSU 3 7^C 

1. 0 L^l^S Lf H^77^3 1 5*C, 10 

#l£ 

(raM) 

1 0 

2 0 

3 0 
5 0 
7 0 

10 0 

[0 0 3 9] L-t!JyiS3 0mM^Lfe 

&*&7fS 500ml (CNaO H*****!]*.^ p H 1 

H't-r^sK-iB, H»baa» o^yA^riiux 

6 . 5 g «r»fc Q 



SrBJRU -2 0t^2HI«*»SL«#sk &TcD|£& 
[00 3 7] (4) L - M ^ h 7 7 >£)*RJe 

(i) *3j:t; (2) -epiKL^^v'^y tr 

•ay K-12 SHlOOl^lS^lOOgfc 
.fctf^v^y tr • 3>J K-12 YK2 0 09 (F 
E RM B P - 3 2 4 4 ) &(D$ig®#(D 100g^ 

-f^F^ o. lg, ^y^>y 7. 5g,7fvwy 

V (^A7/U7fc KS1 3 7%) i. 6g x PLP 
1 OOmg, TH F 1 . 0 g, N a C 1 2. 3 g 
4r£#i"5KJ6S5 0 0m 1 (pH9. 5tC25%T^ 

^^r-esa® fcuaufc*. ' ^*©*a«r*-c l o o 
-jo*- (rc^^/uttB) (ctta*. sot:-e«#L 

WavK77^ (A*Hf^efH) Sr/fH^t^- 

* - Lte& i *(:: jj*l-***E<0»3fe l — tr y 

<t & < l — tr y ^«S€r^r a «t 5 1-^ y 

S&tflU &S,hLT22. 5g(D^y^»lfc e 
L-hy/h7r n ^ h 

RlS*T«*OL- hy^ h7 T ><Q, RJS*+ 
IcSfcOPLfc^y V^lcJt-raiR* (mo 1%) £811^ 

[00 3 8] 
1*1] 

h y ^h77>'<o»^yi/vis* 
(%) 

9 5 
9 6 
9 5 
95 
8 5 
8 0 

[0040] MM 2 tyyt kd fvw 

(1) h!//h77t- 

£tfettlft> (3) i:TO:ttx^x!Jt7oy k 

-12 YK300 5 (FERM BP-1 7 3 6)f 
*r#*Lfc«, a^5M*«r«^"C«*«rlE]«U - 2 0 
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tt2 0»ifm &>T<Dnmzm^it 0 

[00 4 1 ] (2) L- hV7h7Ty£j$Mffc 
Hlfe^lCO (2) &£TfnmW2(0 (1) T'MLfci 
^x!)t7-3!J K-12 SHlOOl^m 

1 0 0 g^J;0!xv/xy t7.'=y K-12YK30 
0 5 (PERM BP- 1 7 3 6) fttf)#CJl£l§#<9 1 0 
Og$r. -T^K-^ 0. lg, 7. 5g, 

y >- (^A7;^ft K£ft 3 7 %) 1.6 
g, PLP lOOmg, THF 1. Og, KC 1 
3. 8 g£^W-r5£&f&5 0 Om 1 (pH9. 5 iC 2 

"CI 000ml EcSlgt Lfc e ft? ft 3 Lv 5 

^tt«) KftiMK 3 0t 

2 5%7^n7t?9. StCliSL^ Sffctt* 

S&2 

Ejsawuoi.— ty 

(mM) 

1 0 

2 0 

3 0 
5 0 
7 0 

10 0 

[0 0 4 3] L - 1 y 3 0 raMT^ 

7&5 0 0ml CNaOH^MitTpHl 0 iC L 

t y-S K r- 1 .B ,-3«i)-^-7-A ei-U4- b 
[0 0 4 4] 

[*W©»*] *»W<o«3636r*lc J: 9 , L - h y :/ h 

[0 0 4 5] 

ia^j#-^ : 1 

E^J©«* : 2 1 0 4 

GGATCCCGCG ACACCAATGA CAAACGGCAC 
TTCGGTGGCT GCGGTAAGTT GCTGTCGGGC 
CGGAAGGTAG ACTTCTGCCA CTTCAGCGAG 
AATGACTTCT TTTTGGGTCA GCACCTGAGG 
GCGGTCGAAA TCAAGCTAGG GGCTGAAATC 
TGTGCTTGCA GCGTTTTGCT CTGCCATGAA 
GTGATCGGGG TTATTTTTTC ACTTCAATGG 
CTCATGCGCG CGAAACGATG GAAGTGAACC 
ATGCTTGTGG GCGTACCTGT CCCGCGAGTG 
AGGTTAGCTG ACCTG ATG ACC GAT GCC 

Met Thr Asp Ala 



L — 



T^E- - * - t ft # » 2 .*tC^i-#j|*KO»3t L - -fe 

y :ift<L-t!l ^»«Sr«-C 5 J: 5 

Lfcc K*S**©L- hyy h7r^««ii«*«t#* 
nvK77^- (AMtft&rjRl) £/B^T^e~*- 

[0 0 4 2] 
1^2] 

(%) 

9 5 
9 6 
9 5 
9 5 
8 5 
8 0 

m<D& : -#« 

ffi^JOflW :-Genomic DNA 

: 

±%0% : yi/Wf !l ?A • 7y/<A (Brevibacteri 

urn flavum) 

t^:MJ-233 

W»«r»+ia-& : CDS 
#<Eft« : 556-1857 

[0 0 4 6] 



AGAGGTGGAG GGGGAAGTTC CGAGGAAGGT 60 

CGCTACCTGG AGGTGAATCA GACGGGACAG 120 

GTCAATGTTT TCTCCGATGC CTCGAAGTTC 180 

CATTGAGTTT CTCAGaCGC GCCATTGTGC 240 

TGGTGTGCGT GGGGAAGGTT TCACACCAGT 300 

TCCATTGTGC ACCTTAGCTA CTCCATTAGT 360 

GTGGCTAAAA GACGTGGGCA CGTGAGTAAA 420 

CATACTTTTA TATATGGGTA TCGGCGGTCT 480 

AGGTCTTACG CGCGGGATTC GTCTTGTGAA 540 

CAC CAA GCG GAC GAT GTC CGT TAC 591 
His Gin Ala Asp Asp Val Arg Tyr 
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CAG CCA CTG AAC GAG CTT GAA CCT GAG GTG GCT GCT GCC ATC GCT GGG 639 
Gin Pro Leu Asn Glu Leu Glu Pro Glu Val Ala Ala Ala He Ala Gly 

15 20 25 

GAA CTT GCC CGT CAA CGC GAT ACA TTA GAG ATG ATC GCG TCT GAG AAC 687 
Glu Leu Ala Arg Gin Arg Asp Thr Leu Glu Met He Ala Ser Glu Asn 

30 35 40 

TTC GTT CCC CGT TCT GTT TTG CAG GCG CAG GGT TCT GTT CTT ACC AAT 735 
Phe Val Pro Arg Ser Val Leu Gin Ala Gin Gly Ser Val Leu Thr Asn 
45 50 55 60 

AAG TAT GCC GAG GGT TAC CCT GGC CGC CGT TAC TAC GGT GGT TGC GAA 783 
Lys Tyr Ala Glu Gly Tyr Pro Gly Arg Arg Tyr Tyr Gly Gly Cys Glu 

65 70 75 

CAA GTT GAC ATC ATT GAG GAT CTT GCA CGT GAT CGT GCG AAG GCT CTC 831 
Gin Val Asp He lie Glu Asp Leu Ala Arg Asp Arg Ala Lys Ala Leu 

80 85 90 

TTC GGT GCA GAG TTC GCC AAT GTT CAG CCT CAC TCC GGC GCG CAG GCT 879 
Phe Gly Ala Glu Phe Ala Asn Val Gin Pro His Ser Gly Ala Gin Ala 

95 100 105 

AAT GCT GCT GTG CTG ATG ACT TTG GCT GAG CCA GGC GAC AAG ATC ATG 927 
Asn Ala Ala Val Leu Met Thr Leu Ala Glu Pro Gly Asp Lys He Met 

110 115 120 

GGT CTG TCT TTG GCT CAT GGT GGT CAC TTG ACC CAC GGA ATG AAG TTG 975 
Gly Leu Ser Leu Ala His Gly Gly His Leu Thr His Gly Met Lys Leu 
125 130 135 140 

AAC TTC TCC GGA AAG CTG TAC GAG GTT GTT GCG TAC GGT GTT GAT CCT 1023 
Asn Phe Ser Gly Lys Leu Tyr Glu Val Val Ala Tyr Gly Val Asp Pro 

145- — -150 — 155 

GAG ACC ATG CGT GTT GAT ATG GAT CAG GTT CGT GAG ATT GCT CTG AAG 1071 
Glu Thr Met Arg Val Asp Met Asp Gin Val Arg Glu He Ala Leu Lys 

160 165 170 

GAG CAG CCA AAG GTA ATT ATC GCT GGC TGG TCT GCA TAC CCT CGC CAC 1119 
Glu Gin Pro Lys Val lie lie Ala Gly Trp Ser Ala Tyr Pro Arg His 

175 180 185 

CTT GAT TTC GAG GCT TTC CAG TCT ATT GCT GCG GAA GTT GGC GCG AAG 1167 
Leu Asp Phe Glu Ala Phe Gin Ser He Ala Ala Glu Val Gly Ala Lys 

190 195 200 

CTG TGG GTC GAT ATG GCT CAC TTC GCT GGT CTT GTT GCT GCT GGT TTG 1215 
Leu Trp Val Asp Met Ala His Phe Ala Gly Leu Val Ala Ala Gly Leu 
205 210 215 220 

CAC CCA AGC CCA GTT CCT TAC TCT GAT GTT GTT TCT TCC ACT GTC CAC 1263 
His Pro Ser Pro Val Pro Tyr Ser Asp Val Val Ser Ser Thr Val His 

225 230 235 

AAG ACT TTG GGT GGA CCT CGT TCC GGC ATC ATT CTG GCT AAG CAG GAG 1311 
Lys Thr Leu Gly Gly Pro Arg Ser Gly He He Leu Ala Lys Gin Glu 

240 245 250 

TAC GCG AAG AAG CTG AAC TCT TCC GTA TTC CCA GCT CAG CAG GGT GGT 1359 
Tyr Ala Lys Lys Leu Asn Ser Ser Val Phe Pro Gly Gin Gin Gly Gly 

255 260 265 

CCT TTG ATG CAC GCA GTT GCT GCG AAG GCT ACT TCT TTG AAG ATT GCT 1407 
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Pro Leu Met His Ala Val Ala Ala Lys Ala Thr Ser Leu Lys lie Ala 

270 275 280 

GGC AAT GAG CAG TTC CGT GAC CGT CAG Ga CGC ACG TTG GAG GGT GCT 1455 
Gly Asn Glu Gin Phe Arg Asp Arg Gin Ala Arg Thr Leu Glu Gly Ala 
285 290 295 300 

CGC ATT CTT GCC GAG CGT CTG ACT GCT TCT GAT GCG AAG GCC GCT GGC 1503 
Arg lie Leu Ala Glu Arg Leu Thr Ala Ser Asp Ala Lys Ala Ala Gly 

305 310 315 

GTG GAT GTC TTG ACC GGT GGC ACT GAT GTG CAC TTG GTT TTG GCT GAT 1551 
Val Asp Val Leu Thr Gly Gly Thr Asp Val His Leu Val Leu Ala Asp 

320 325 330 

CTG CGT AAC TCC CAG ATG GAT GGC CAA CAG GCG GAA GAT CTG CTG CAC 1599 
Leu Arg Asn Ser Gin Met Asp Gly Gin Gin Ala Glu Asp Leu Leu His 

335 340 345 

GAG GTT GGT ATC ACT GTG AAC CGT AAC GCG GTT CCT TTC GAT CCT CGT 1647 
Glu Val Gly lie Thr Val Asn Arg Asn Ala Val Pro Phe Asp Pro Arg 

350 355 360 

CCA CCA ATG GTT ACT TCT GGT CTG CGT ATT GGT ACT CCT GCG CTG GCT 1695 
Pro Pro Met Val Thr Ser Gly Leu Arg lie Gly Thr Pro Ala Leu Ala 
365 370 375 380 

ACC CGT GGT TTC GAT ATT CCT GCA TTC ACT GAG GTT GCA GAC ATC ATC 1743 
Thr Arg Gly Phe Asp lie Pro Ala Phe Thr Glu Val Ala Asp lie He 

385 390 395 

GGT ACT Ga TTG GCT AAT GGT AAG TCC GCA GAC ATT GAG TCC CTG CGT 1791 
Gly Thr Ala Leu Ala Asn Gly Lys Ser Ala Asp He Glu Ser Leu Arg 

400 405 410 

GGC CGT GTA GCA AAG CTT GCT GCA GAT TAC CCA CTG TAT GAG GGC TTG 1839 
Gly Arg Val Ala Lys Leu Ala- Ala-Asp-Tyr Pro Leu Tyr Glu Gly Leu 

415 420 425 

GAA GAC TGG ACC ATC GTC TAAGCTTTTC TTTGAGTTTT CATATGTAGA 1887 
Glu Asp Trp Thr He Val 

430 434 
AGGCATCGTC GGCTTCGGCC TGGCGGTGCT TTTCTCGTTG TTTTGTGGTT TTGTCAGAGG 1947 
ATGTCATGCG CGTTTTAATT ATTGATAATT ATGATTCTTT CACGTTTAAT CTCGCCACCT 2007 
ATGTGGAAGA GGTTACGGGT CAGGCACCTG TGGTGGTGCC TAATGATCAA GAAATAGATG 2067 
AGACGCTTTT CGACGCCGTC ATCCTCTCAC CGGGCCC 2104 



7D V h^>—i?<Olfc2 

(51) Int. CI. G fWSJia* frrt«a#-H- Fl SWft^flBf 

C 1 2R 1:19) 

■R«*ffl»WW£»r**8Ti3»l* 
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